INTRODUCTION
In Japan, the incidence of squamous cell carcinoma of the head and neck (SCCHN) was reported in 16 351 people with 7021 deaths in 2006 (1) . Platinum-based chemotherapy is considered a standard care for patients with recurrent and/or metastatic SCCHN (2) . In Japan a combined chemotherapy regimen of cisplatin/5-fluorouracil is commonly used dose of 80/800 (cisplatin 80 mg/m 2 on Day 1 in 4-week cycles, and 5-fluorouracil 800 mg/m 2 /24 h by continuous intravenous infusion on Days 1-5) (3). In contrast, in Europe and North America, the same combination chemotherapy has also been commonly used with higher dose intensity, while the standard dose of cisplatin/ 5-fluorouracil for patients with recurrent and/or metastatic SCCHN is higher: 5-fluorouracil 1000 mg/m on Day 1 in 3-week cycles (100/1000) (4 -6) . Therefore, little information is currently available on the efficacy and toxicity of a higher dose of cisplatin/5-fluorouracil for Japanese patients with SCCHN. The SPECTRUM study was a randomized, two-arm, openlabel, global Phase 3 trial that evaluated the efficacy and safety of panitumumab, a monoclonal antibody against the epidermal growth factor receptor (EGFR), combined with cisplatin/ 5-fluorouracil 100/1000 compared with combination cisplatin/ 5-fluorouracil 100/1000 alone as first-line systemic treatment for recurrent/metastatic SCCHN (7) . SPECTRUM enrolled 657 patients from 26 countries in Europe, North and South America and Asia. The primary endpoint of the global study was overall survival (OS); progression-free survival (PFS), objective response rate and safety were secondary endpoints.
Because SPECTRUM was the first randomized controlled study in which Japanese patients with recurrent/metastatic SCCHN received cisplatin/5-fluorouracil 100/1000 (7), it represents a unique opportunity to evaluate this chemotherapy regimen in Japanese patients. Thus, we performed a subgroup analysis of Japanese patients who participated in the global SPECTRUM trial and received the 100/1000-dose of cisplatin/ 5-fluorouracil either alone or in combination with panitumumab (7) . Results from this subgroup analysis are compared with those from the global SPECTRUM population.
PATIENTS AND METHODS

PATIENTS
A full description of the SPECTRUM study protocol has been published previously (7) . Briefly, eligible patients had histologically or cytologically confirmed recurrent/metastatic SCCHN or locally recurrent SCCHN that was determined to be incurable by surgery or radiotherapy. All patients had Eastern Cooperative Oncology Group (ECOG) performance status 1 and satisfactory hematologic, renal, hepatic and cardiac function at screening. Exclusion criteria included prior systemic chemotherapy for recurrent/metastatic SCCHN (unless part of multimodality treatment for locoregionally advanced SCCHN completed .6 months before randomization); other primary cancer with treatment within 2 years before randomization; nasopharyngeal carcinoma; central nervous system metastases; major or minor surgery within 4 or 2 weeks, respectively; and prior anti-EGFR treatment (unless part of initial curative multimodality therapy for locally advanced SCCHN).
The study was conducted in accordance with the Declaration of Helsinki. All protocols and study procedures were approved by an independent ethics committee/institutional review board at each participating center. Written informed consent was obtained from all patients before their enrollment.
STUDY DESIGN AND TREATMENT
SPECTRUM was a randomized, open-label, Phase 3 trial conducted at 126 sites in 26 countries (including five sites in Japan). Patients enrolled in the study were randomized 1 : 1 using an interactive voice response system to receive either cisplatin/5-fluorouracil 100/1000 plus panitumumab 9 mg/kg (Arm 1) or cisplatin/5-fluorouracil 100/1000 alone (Arm 2). Cisplatin 100 mg/m 2 was administered on Day 1 of each 3-week cycle and 5-fluorouracil 1000 mg/m 2 was administered as a continuous infusion on Days 1 -4 of each cycle. Randomization was stratified by prior treatment, site of primary tumor and ECOG performance status. Treatment with cisplatin/5-fluorouracil continued for a maximum of six cycles. Carboplatin (dosed to achieve an exposure area under the curve of 5 mg/ml/min) could be permanently substituted for cisplatin if patients developed decreased creatinine clearance ,50 ml/min or Grade 2 or 3 neurotoxicity (including sensory/ motor neuropathy or ototoxicity). All patients received cisplatin/ 5-fluorouracil as initial therapy. Panitumumab 9 mg/kg was given intravenously on Day 1 of each 3-week cycle, immediately before administration of chemotherapy. Patients in Arm 1 who did not have disease progression after six cycles could optionally continue to receive additional panitumumab monotherapy. Treatments were administered per protocol until disease progression, unacceptable toxicity, patient withdrawal or death.
Protocol-specified dose modifications and dose delay of study medications were permitted if toxicity occurred. Patients who experienced toxicities related to panitumumab treatment could have !1 dose of panitumumab withheld, reduced or delayed (administered at .21-day intervals). Doses of panitumumab could be delayed for skin-or nailrelated toxicity requiring treatment with narcotics, systemic steroids, intravenous antibiotics, intravenous antifungal agents or surgical debridement; skin-or nail-related toxicity considered intolerable by the patient; any skin-or nail-related serious adverse event (AE); or any other Grade 3/4 toxicity (with the exception of Grade 3/4 hypomagnesemia and/or hypocalcemia manageable with magnesium/calcium replacement; Grade 3/4 nausea, diarrhea or vomiting manageable with supportive care; Grade 3/4 anemia manageable with transfusions; or Grade 4 thrombocytopenia manageable with transfusions). In the event panitumumab was held for toxicity, chemotherapy continued as scheduled. Panitumumab administration could be resumed, if the panitumumab-related toxicity was considered resolved or improved to a degree that allowed for retreatment in the case of: skin-or nail-related toxicity no longer required treatment, was no longer considered intolerable, or had improved to Grade 2; or if the nonskin-or nail-related toxicity had resolved to Grade 1.
Dosing modification guidelines for the next cycle of combination chemotherapy were based on the worst toxicity observed during the previous cycle. A new cycle of cisplatin/carboplatin and 5-fluorouracil could be administered only when patient's absolute neutrophil count was !1.5 Â 10 9 /l and the platelet count was !100 Â 10 
STUDY ENDPOINTS
The primary endpoint was OS, defined as the time from randomization to death. Secondary endpoints included PFS (time from randomization to disease progression or death), objective response rate, duration of response, time to response and safety.
ASSESSMENT
Clinical and laboratory assessments were performed at screening, on Day 1 of each cycle, and at the safety follow-up (30 days after the last treatment). AEs occurring during the study were defined and graded using National Cancer Institute Common Terminology Criteria for Adverse Events version 3.0. Radiographic imaging (computed tomography or magnetic resonance imaging) was performed at baseline and at 6-week intervals thereafter until disease progression occurred. Tumor response was evaluated by investigators per modified Response Evaluation Criteria in Solid Tumors version 1.0 (8). For patients meeting the criteria for tumor response, the response was confirmed !4 weeks after the initial response assessment. Patients were followed up for safety (30 days after the last administration of study medication) and survival (every 3 months).
STATISTICAL ANALYSIS
Data from Japanese patients were extracted from the full data set for the SPECTRUM study. All Japanese patients were treated at five centers Japan. The safety analysis set included all randomized patients who received !1 dose of panitumumab or chemotherapy. Evaluation of OS and PFS was performed using the intent-to-treat analysis set. OS was calculated from the time of randomization to death; PFS was calculated as the time from randomization to disease progression or death. OS and PFS were compared between treatment groups using the log-rank test stratified by the randomization factors. Hazard ratios and 95% CIs for OS and PFS were estimated using a Cox model stratified by the randomization factors.
RESULTS
PATIENTS
Globally, 657 patients were enrolled and randomized in the SPECTRUM study (Arm 1, n ¼ 327; Arm 2, n ¼ 330).
Among these, 20 Japanese patients were enrolled in the study (Arm 1, n ¼ 13; Arm 2, n ¼ 7), all of whom received !1 dose of study drug and thus composed the intent-to-treat and safety analysis sets. Demographics and baseline characteristics are summarized in Table 1 . Age and tumor site of origin were generally balanced between treatment arms; however, the proportion of patients with ECOG performance status 1 was slightly greater in Arm 2 than Arm 1 (57 versus 38%), and a greater proportion of patients in Arm 1 than Arm 2 (54 versus 43%) had received prior platinum therapy. Overall, 7 of 20 patients received cisplatin for the planned six cycles (Arm 1, n ¼ 6; Arm 2, n ¼ 1) ( Table 2 ). Seven patients switched to carboplatin from cisplatin, and six of seven patients who switched to carboplatin completed the planned six cycles (Arm 1, n ¼ 3; Arm 2, n ¼ 3). Thirteen out of 20 patients who received 5-fluorouracil completed the planned six cycles (Arm 1, n ¼ 9; Arm 2, n ¼ 4), consistent with the 13 patients who completed six cycles of either cisplatin or carboplatin.
TREATMENT EXPOSURE
Exposure to study medication is summarized in Table 3 . Among Japanese patients, the median number of infusions Of the 13 Japanese patients who received panitumumab combined with chemotherapy in Arm 1, 9 (69%) subsequently received panitumumab monotherapy. The incidence of chemotherapy cycle delays among Japanese patients was 48% (Arm 1, 29%; Arm 2, 52%), primarily because of protocol-specified laboratory values and AEs (Table 4) .
SAFETY
Treatment-emergent AEs occurring in Japanese patients in the SPECTRUM study are summarized in Table 5 . Overall, toxicities among Japanese patients were consistent with those expected for patients receiving combination cisplatin/ 5-fluorouracil. AEs occurring more frequently in Arm 1 than in Arm 2 were consistent with those anticipated for patients receiving anti-EGFR therapy and included hypomagnesemia, skin toxicity (rash, dermatitis acneiform, dry skin and pruritus), diarrhea and stomatitis. Four subjects discontinued chemotherapy due to chemotherapy-related toxicities (Arm 1, n ¼ 3; Arm 2, n ¼ 1). The AEs that led to discontinuation of chemotherapy were Grade 2 deafness in two patients, and Grade 3 stomatitis and pneumonia in one patient each.
The incidence of treatment-emergent Grade 3 or 4 AEs was 100% in Arm 1 and 86% in Arm 2 (Table 5 ). Frequently occurring (in !15% of Japanese patients overall) treatment-emergent Grade 3 or 4 AEs included neutropenia (Arm 1,
No fatal AEs were reported in Japanese patients. Serious treatment-emergent AEs occurred in 7 (35%) Japanese patients overall (Arm 1, n ¼ 5 [38%]; Arm 2, n ¼ 2 [29%]). Among these, treatment-related serious AEs considered by the investigators to be related to study treatment were febrile neutropenia (Arm 1, Previous treatment given as adjuvant or part of multimodality treatment in locally advanced disease .6 months before randomization. Number of subjects receiving carboplatin, n (%)
(31) 3 (43)
Number of subjects ending carboplatin, n (%)
Reason for ending carboplatin, n (%)
Completing at least all planned cycles 664 Cis/5-FU 100/1000 in Japan patients with R/M SCCHN
The most frequently occurring treatment-related AEs of any grade included decreased appetite (Arm 1, n ¼ 13
EFFICACY
At the time of this analysis (14 May 2010), 4 of 13 (31%) Japanese patients in Arm 1 and 4 of 7 (57%) Japanese patients in Arm 2 had OS events (Table 6 ). At the time of this analysis, median OS in Japanese patients was 15.4 months in Arm 2 and had not been reached in Arm 1; 11 (85%) Japanese patients in Arm 1 and 7 (100%) Japanese patients in Arm 2 had disease progression or had died. Median PFS in Japanese patients was 6.9 months in Arm 1 and 5.7 months in Arm 2.
DISCUSSION
This subgroup analysis of the global SPECTRUM study is the first to report the safety and feasibility of cisplatin/ 5-fluorouracil 100/1000 in Japanese patients with recurrent/ metastatic SCCHN and suggests that the regimen has mostly acceptable toxicity in Japanese patients both alone and in combination with the anti-EGFR monoclonal antibody panitumumab in this setting.
Similar to previous report from a Japanese Phase 2 study with cetuximab (9), it is demonstrated that cisplatin/ 5-fluorouracil 100/1000, alone and combined with panitumumab, appears feasible and manageable for Japanese patients with recurrent/metastatic SCCHN. Although evaluation is limited by the small number of Japanese patients enrolled, the study provides us with useful information on the toxicity of cisplatin/5-fluorouracil. Overall, there were no new safety signals in Japanese patients vs. the total patient population in SPECTRUM (7) . Furthermore, although some AEs (e.g., skin toxicity and hypomagnesemia) occurred more frequently in Japanese patients who received panitumumab in combination with cisplatin/5-fluorouracil versus those who received cisplatin/5-fluorouracil alone, the nature of these events and their severity was consistent with those expected for an anti-EGFR agent in combination with cisplatin/5-fluorouracil (5). However, several treatment-emergent Grade 3 or 4 AEs were more frequent among Japanese patients than in the global study population: neutropenia (Arm 1, 38 versus 32%, respectively; Arm 2, 43 versus 33%), febrile neutropenia (Arm 1, 15 Jpn J Clin Oncol 2014;44 (7)versus 6%; Arm 2, 14 versus 5%), stomatitis (Arm 1, 23 versus 4%; Arm 2, 14 versus 5%), hypomagnesemia (Arm 1, 31 versus 12%), hypokalemia (Arm 1, 15 versus 10%; Arm 2, 43 versus 7%), anemia (Arm 1, 15 versus 12%) and thrombocytopenia (Arm 1, 15 versus 6%). Grade 3 or 4 acute renal failure, which occurred in the total population (Arm 1, n ¼ 3; Arm 2, n ¼ 1), did not occur in Japanese patients. Notably, the overall incidence of serious treatment-emergent AEs in Japanese patients (Arm 1, 38%; Arm 2, 29%) was lower than in the global study population (Arm 1, 48%; Arm 2, 43%), and there were no treatment-related deaths among Japanese patients. It is important to note that the toxicity profile in Japanese patients in the SPECTRUM study was generally consistent with that previously reported in a Japanese institutional study in which patients with recurrent/metastatic SCCHN received cisplatin/fluorouracil 80/800 (3). In particular, the rates of Grade 3 or 4 nausea/vomiting (each 8% in Arm 1 and 0% in Arm 2) and weight loss (Arm 1, 0%; Arm 2, 14%) in this study are lower than the rates of Grade 3 or 4 nausea (16.6%) and anorexia (40%) reported in that study (3) . Several observations related to treatment exposure among Japanese patients are noteworthy. First, the mean cisplatin doses were relatively consistent between the treatment arms (Arm 1, 93.6 mg/m 2 ; Arm 2, 97.2 mg/m 2 ) and were delivered over a duration near the planned target of 18 weeks (Arm 1, 20.1 weeks; Arm 2, 17.1 weeks). Second, the median RDI of cisplatin among Japanese patients in both treatment arms (Arm 1, 70%; Arm 2, 76%) was lower than in the total SPECTRUM population (Arm 1, 87%; Arm 2, 85%) (7). Third, the median RDI of 5-fluorouracil among Japanese patients in both treatment arms (Arm 1, 75%; Arm 2, 81%) was lower than that in the total study population (Arm 1, 89%; Arm 2, 90%). Fourth, switching from cisplatin to carboplatin occurred more frequently in Japanese patients (Arm 1, 31%; Arm 2, 43%) than in the total population (Arm 1, 21%; Arm 2, 26%). Fifth, a high proportion of Japanese patients had chemotherapy cycle delays (Arm 1, 92%; Arm 2, 57%) and dose changes for cisplatin (Arm 1, 69%; Arm 2, 57%) and 5-fluorouracil (Arm 1, 85%; Arm 2, 57%). Finally, Japanese patients received more cycles of chemotherapy than the median for the global study population: the median number of infusions of cisplatin (Arm 1, five infusions; Arm 2, four infusions) and 5-fluorouracil (Arm 1, six infusions; Arm 2, six infusions) was slightly higher than the median number of infusions of cisplatin (Arm 1, four infusions; Arm 2, four infusions) and 5-fluorouracil (Arm 1, five infusions; Arm 2, four infusions) for the global study population. Although the reasons for the differences in the dosing of cisplatin and 5-fluorouracil between Japanese patients and the total SPECTRUM population are uncertain, there are several potential factors that may have contributed. During the study, the antiemetic aprepitant had not been approved in Japan and was therefore not available for use by Japanese patients. In contrast, aprepitant was available to patients in the other study regions (10) . Although the use rate of aprepitant among the global SPECTRUM population is not known, the inability of Japanese patients to use this drug may have resulted in an increased rate of gastrointestinal toxicity (including nausea, vomiting and anorexia) with cisplatin/5-fluorouracil 100/ 1000, which could have contributed to the incidence of dose modifications and dose delays. 666 Cis/5-FU 100/1000 in Japan patients with R/M SCCHN Among patients who received only chemotherapy (Arm 2), median OS in Japanese patients was notably longer compared with the total SPECTRUM population (15.4 versus 9.0 months (7)). Median OS had not been reached for Japanese patients in Arm 1 because only 4 out of 13 patients had died at the time of this analysis. Survival among Japanese patients in SPECTRUM was not inferior to that of Japanese patients with SCCHN who received cisplatin/5-fluorouracil 80/800 (3). Patients with any treatment-emergent AE, n (%) 13 (100) 13 ( 
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